Introduction
============

Representative diseases with anxiety and depressive symptoms are anxiety disorders and mood disorders. Both are considered as common diseases with high lifetime prevalence.[@b1-ijgm-9-199] Symptoms of anxiety and depression commonly develop in other psychiatric disorders[@b2-ijgm-9-199]--[@b7-ijgm-9-199] and may also develop in physical disorders, including heart disease, central nervous system disease, diabetes mellitus, and cancer.[@b8-ijgm-9-199] When patients with such disorders visit primary care outpatient clinics or hospital outpatient departments of general medicine, physical, rather than anxiety and depressive, symptoms are the predominant complaints. However, \~30% of patients visiting primary care physicians with chief physical complaints have depression or anxiety disorders.[@b9-ijgm-9-199]

Anxiety and depressive symptoms are common in patients with various diseases; however, they are infrequently reported voluntarily by patients and typically unrecognized in nonpsychiatric outpatient clinics. For example, the diagnostic rates of anxiety and mood disorders are as low as 20%--30% in primary care outpatient clinics and hospital outpatient departments of general medicine.[@b10-ijgm-9-199],[@b11-ijgm-9-199] To avoid overlooking these disorders, physicians must be aware of anxiety and depressive symptoms concurrent with physical symptoms. Once suspicions are raised, it is not difficult for even nonpsychiatric physicians to detect the presence of anxiety and depressive symptoms; several convenient tools have been developed to readily evaluate anxiety and depressive symptoms, such as the Hospital Anxiety and Depression Scale (HADS).[@b12-ijgm-9-199]--[@b21-ijgm-9-199]

Anxiety disorder and depression are known to be predicted by age, sex, number of complaints, number of medical facilities the patients had visited for similar complaints (hereinafter referred to as "number of previous physicians"), education level, occupational history, familial history of psychiatric disorders, and others.[@b22-ijgm-9-199]

Patients and methods
====================

Patients and setting
--------------------

A total of 453 patients on their first visit to the Department of General Medicine, Chiba University Hospital, Chiba, Japan (hereinafter "our department") during the 6 months after October 2012 were included in the study. They were asked to complete the medical questionnaire and the HADS questionnaire before medical evaluation.

The medical questionnaire was the same as that previously used in our department before initiation of the present study. This questionnaire contained open-ended questions for symptoms and closed-ended questions for the other items (age, sex, symptom duration, past medical history, history of allergy, social history, smoking history, alcohol history, and pregnancy status). We extracted the following five items that are expected to predict anxiety and depressive symptoms based on previous studies: age, sex, number of complaints, symptom duration, and number of previous physicians.[@b22-ijgm-9-199],[@b23-ijgm-9-199] Complaints reported in the medical questionnaire were counted and other complaints that a physician elicited during examination were not counted. To count the number of complaints, the International Classification of Primary Care, Second Edition (ICPC-2) was used.[@b24-ijgm-9-199] For example, if the complaints were "sneezing, runny nose, nasal congestion, and sore throat", sneezing, runny nose, and nasal congestion were counted together as one symptom because they are all nasal symptoms included in the same ICPC-2 code, R07. Sore throat was distinguished from these nasal symptoms because it develops in a site that is anatomically different from the nose and is included in another ICPC-2 code, R21. Therefore, the number of complaints for this patient was counted as two. If a patient had several complaints classified into "others" in the ICPC-2, each of the complaints was counted as one. For example, if the complaints were "ascites and bruxism", which are both included in the code D29, the number of complaints was counted as two.

The HADS comprises 14 questions in total, each scored from 0 to 3. It has two subscales: A scores assess anxiety symptoms and D scores assess depressive symptoms. Scores for each subscale range from 0 to 21, with scores categorized as follows: normal (noncases; 0--7), doubtful cases (8--10), and definite cases (11--21). These cutoff scores were determined for outpatients who suffered from a wide variety of complaints and illnesses.[@b12-ijgm-9-199] In the present study, patients with ≥8 points on A or D scores or both were placed in the anxiety/depression group and the other patients were placed in the control group.

The present study was approved by the ethics committee of the Graduate School of Medicine, Chiba University, and was conducted with those who provided informed consent to participate in the study. Chiba City, where the Chiba University Hospital is located, is a major city in the metropolitan Tokyo area and is 40 minutes from Tokyo by train. Our department mainly accepts referral patients (where diagnosis is not established), and the patient referral rate was 88.6% in 2012 when the study was conducted.

Statistical analyses
--------------------

Receiver operating characteristic curves were generated to identify the association of the number of complaints, symptom duration, and number of previous physicians with the anxiety/depression group. Youden's index was used to select the optimal cutoff values of the receiver operating characteristic curves. Then, multiple logistic regression analyses with a forward selection (likelihood ratio \[LR\]) procedure were performed to identify predictors for the presence of anxiety and depressive symptoms with the dependent variables "anxiety/depression group" and "control group", respectively. The following independent variables were included: age, sex, number of complaints, symptom duration, and number of previous physicians. Before regression analyses, variance inflation factors were calculated to test multicollinearity.

The performance of the predictive model was assessed with the use of discrimination and calibration for goodness of fit; discrimination was evaluated with the use of the concordance index (c-index), and calibration was assessed with the use of the Hosmer--Lemeshow test. The model was internally validated with 1,000 bootstrap samples. All statistical analyses were performed using SPSS Statistics for Windows 22.0 (IBM Corporation, Armonk, NY, USA) and a significance threshold of 0.05.

Results
=======

Of 453 patients, 83 who did not receive the HADS questionnaire, ten who did not complete the HADS questionnaire, one who did not complete the medical questionnaire, and one who did not consent to participate were excluded from this study. Thus, data from 358 (79.0%) patients (158 men and 200 women) were analyzed. For an exact statistical analysis, the rule of thumb is ten events per variable in the logistic regression.[@b25-ijgm-9-199] The minimum number of events required was 50 (5×10=50), and the actual number of events was 169 in this study; therefore, the sample size of this study followed the rule. The cutoff value for number of complaints was ≥3 (area under the curve \[AUC\] 0.60; 95% confidence interval \[CI\] 0.54--0.66). The cutoff value for symptom duration was ≥2.5 months (AUC 0.56; 95% CI 0.50--0.62). The cutoff value for number of previous physicians was ≥4 (AUC 0.57; 95% CI 0.51--0.63). [Table 1](#t1-ijgm-9-199){ref-type="table"} shows the comparison between the anxiety/depression and control groups. The anxiety/depression group had significantly greater proportions of patients who had three or more complaints (*P*\<0.001) and those who had visited four or more physicians (*P*=0.006) compared with the control group.

Logistic regression analysis was performed using age, sex, number of complaints, symptom duration, and number of previous physicians as independent variables. Variance inflation factor values were 1.03 for age, 1.02 for sex, 1.04 for number of complaints, 1.09 for symptom duration, and 1.09 for number of previous physicians; none of the variables showed a significant linear relationship, indicating the absence of multicollinearity. Logistic regression analysis revealed the following independent predictors of having anxiety and depressive symptoms: three or more complaints (odds ratio \[OR\] 2.39; 95% CI 1.48--3.88; *P*\<0.001) and four or more previous physicians (OR 1.72; 95% CI 1.10--2.69; *P*=0.018; [Table 2](#t2-ijgm-9-199){ref-type="table"}).

The Hosmer--Lemeshow goodness-of-fit test indicated good calibration (*P*=0.875). The discrimination was also excellent (c-index 0.628; 95% CI 0.571--0.686). The model was internally validated using a bootstrap method; the bootstrap-corrected c-index was 0.628 (95% CI 0.575--0.685). Based on the regression coefficient results, three or more complaints and four or more previous physicians were each given 1 point as a scoring method. [Table 3](#t3-ijgm-9-199){ref-type="table"} shows LRs in patients with different scores. Patients with 1 point (LR 1.35; 95% CI 1.04--1.77) or 2 points (LR 2.40; 95% CI 1.33--4.34) were likely to have anxiety and depressive symptoms, while patients with 0 point (LR 0.63; 95% CI 0.50--0.79) were unlikely to have anxiety and depressive symptoms.

Discussion
==========

We showed that patients reporting three or more complaints, four or more previous physicians, or both were likely to have anxiety and depressive symptoms. Additionally, patients reporting neither of these were unlikely to have anxiety and depressive symptoms. One feature of the present study is that this is the first study to report an association between information from medical questionnaires used in clinical settings and detection of anxiety and depressive symptoms.

One study in primary care patients using the Patient Health Questionnaire-15 (PHQ-15),[@b26-ijgm-9-199] which is a questionnaire used to assess physical symptoms, reported that the prevalence of anxiety disorder and depression increased with the increasing numbers of physical symptoms.[@b27-ijgm-9-199] However, it is difficult to apply the results of this study to medical questionnaires because open-ended questions are commonly used to assess outpatient complaints in medical questionnaires. No previous studies have investigated the association between the number of complaints in an open-ended medical questionnaire and detection of anxiety and depressive symptoms. One similar study was conducted with the use of the number of complaints reported by patients during medical interviews.[@b28-ijgm-9-199] The study reported that patients with three or more complaints were likely to have depressive symptoms, but did not mention the reason for setting the cutoff value at 3 or the association with anxiety symptoms. In the present study, when there were three or more complaints in the medical questionnaire, the patient was predicted to have anxiety and depressive symptoms; therefore, reporting three or more complaints was a relatively easy-to-use measure in outpatient practice.

Another noteworthy feature of the present study is that it was conducted in patients who visited a university hospital, while the abovementioned previous studies were conducted in primary care.[@b27-ijgm-9-199],[@b28-ijgm-9-199] Patients visiting a primary care outpatient clinic frequently present with chief physical complaints resulting from mental disorders, such as depression. In contrast, a general medicine outpatient department of a university hospital is a tertiary medical center to which many patients are referred for diagnostic purposes; therefore, such patients often have symptoms of anxiety and depression secondary to persistent symptoms caused by their undiagnosed diseases. Thus, the present study is of significance for indicating the association between the number of complaints and detection of anxiety and depressive symptoms in patients who visited a general medicine department of a university hospital.

We also showed that number of previous physicians was predictive for anxiety and depressive symptoms. This result was consistent with that of a previous study reporting that high utilizers of medical care (the so-called doctor-shopping patients, who visit multiple clinics for the same complaints without a referral) frequently had depression and generalized anxiety disorders.[@b29-ijgm-9-199] However, four or more previous physicians was identified as a predictor in the current study, whereas the definition of doctor shopping used in the previous studies in Japan was "visiting two or more medical facilities for the same medical complaints without a referral".[@b30-ijgm-9-199],[@b31-ijgm-9-199] One of the reasons could be that in Japan, it is not unusual for patients to visit two or three medical facilities for the same complaints because the so-called free access medical system allows patients to choose their preferred medical providers with the cost covered by the public insurance. Since we found evidence that reporting three or less previous physicians did not predict anxiety and depressive symptoms in the patient, the definition of doctor shopping should be discussed further in Japan.

More than 30,000 people in Japan suicide each year, and suicide is a critical social issue which the government has been taking measures to address.[@b32-ijgm-9-199] Hirokawa et al[@b33-ijgm-9-199] reported that risk factors for suicide in Japan included depression, anxiety disorder, and alcohol dependence. One study reported that among people who committed suicide, 30% had mood disorder and 5% had anxiety disorder.[@b34-ijgm-9-199] In addition, Luoma et al[@b35-ijgm-9-199] reported that 45% of persons who committed suicide contacted primary care providers within 1 month before suicide, whereas 19% contacted mental health services; this indicates the important role of nonpsychiatric physicians in suicide prevention. A patient reporting more complaints or more previous physicians may have anxiety and depressive symptoms concurrent with their physical symptoms. With this in mind, nonpsychiatric physicians can appropriately recognize a patient with anxiety and mood disorders in outpatient settings and thereby may contribute to a reduction in suicide rates.

Limitations
-----------

First, this study was conducted in patients who visited a general medicine outpatient department of a university hospital. The results may not be applicable to outpatients visiting specialized departments, visited by many patients with organic disorders, including endocrine and collagen diseases, because these patients tend to have many complaints. Second, the number of complaints was counted using the ICPC-2 code system. Reference to the ICPC-2 codes may be impractical in a busy clinical setting. Counting the number of complaints may depend on physician's skills, and considerable variation may be observed in the number of complaints. Third, we did not use a structured psychiatric interview for assessment and thus could not reveal the association between medical questionnaire data and final diagnosis. Finally, because of the small sample size, we could not exclude the possibility of beta error that age, sex, and symptom duration could be associated with anxiety and depressive symptoms in a larger sample size.

Conclusion
==========

The presence of anxiety and depressive symptoms can be predicted by the information derived from a medical questionnaire in outpatients visiting a general medicine department of a university hospital. When patients report three or more complaints, four or more previous physicians, or both on a medical questionnaire, physicians should consider the presence of anxiety or depression.
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###### 

Anxiety/depression group and control group

  Items                           Anxiety/depression (n=159)   Control (n=189)   *P*-value
  ------------------------------- ---------------------------- ----------------- -----------
  Age (±SD), years                54.4 (±18.35)                52.1 (±18.98)     0.25
  Sex                                                                            
   Men                            76                           82                0.83
   Women                          93                           107               
  Number of complaints                                                           
   ≥3                             63                           36                \<0.001
   \<2                            106                          153               
  Duration of symptoms                                                           
   ≥2.5 months                    127                          123               
   \<2.5 months                   42                           66                0.05
  Number of previous physicians                                                  
   \>4                            72                           54                
   \<3                            97                           135               0.006

**Notes:** Age was analyzed using the Mann--Whitney *U* test. Sex, number of complaints, duration of symptoms, and number of previous physicians were analyzed using the χ^2^ test.

**Abbreviation:** SD, standard deviation.

###### 

Logistic regression analysis

  Predictive factors                 *β*-coefficient   Odds ratio (95% CI)   *P*-value   *β*-coefficient/reference value   Score
  ---------------------------------- ----------------- --------------------- ----------- --------------------------------- -------
  Three or more complaints           0.87              2.39 (1.48--3.88)     \<0.001     1.61                              1
  Four or more previous physicians   0.54              1.72 (1.10--2.69)     0.018       1                                 1

**Notes:** A *P*-value less than 0.05 was considered statistically significant.

**Abbreviation:** 95% CI, 95% confidence interval.

###### 

LRs in patients with different scores

  Total score   Anxiety/depression   Control   Sensitivity (%)   Specificity (%)   LR (95% CI)
  ------------- -------------------- --------- ----------------- ----------------- -------------------
  0             64                   113       37.9              40.2              0.63 (0.50--0.79)
  1             75                   62        44.4              67.2              1.35 (1.04--1.77)
  2             30                   14        17.8              92.6              2.40 (1.33--4.34)

**Abbreviations:** LRs, likelihood ratios; 95% CI, 95% confidence interval.
